interact with other particles and this property increases their antimicrobial efficiency 6 .Copper oxide nanoparticles are used as gas sensors, catalysis, batteries, high temperature superconductors, solar energy conversion tools and antimicrobial agents [7] [8] [9] .There are several methods for the synthesis of copper oxide, including thermal reduction,sonochemical reduction, metal vapor synthesis and chemical reduction. Among all these methods, the biological methods in which, microorganisms and plant extracts are used, have drawn much attention as a simple and viable alternative to chemical procedures and physical methods 10, 11 . 14 In the present work, we have synthesized copper oxide nanoparticles using extract of E.coli. The synthesized nanoparticles were characterizedby UV-Vis spectrophotometer, Scanning Electron Microscopy (SEM), and Dynamic Light Scattering (DLS).
MATERIALS AND METHODS
The chemical and culture media used in the study supplied fromIslamic Azad University, Tehran, Iran.The Muller-Hinton broth (MHB) was prepared, autoclaved, cooled to about 20-25°C and inoculated with a fresh growth of E.coli. The cultured flasks were incubated at 37ºC for 24 hin an orbital shaker at 100 rpm.After incubation, some wet weight of cells (biomass) was collected by centrifugation at 5000 rpm for 15 min and washed twicewith deionized water,resuspended in 100 mL of 0.001 M aqueous CuSO4 solution in 500 mL Erlenmeyer flask, incubated at 100 rpm for 48 h. The preparedcopper oxide nanoparticleswere collected in a supernatant under sterile condition by centrifugation at 6000 rpm for 20 min and characterized with different techniques like UV-Vis spectrophotometer, Scanning Electron Microscopy (SEM), and Dynamic Light Scattering (DLS).
RESULTS AND DISCUSSION
UV-visible spectroscopy is a usefultool to monitor the synthesis of the copper oxide nanoparticles.As shown in the Fig 1, a broad absorption peak was observed at around 365nm after 48 hof reaction which is an inference for the synthesis of the copper oxide nanoparticles.UV-vis spectra showed that formed copper oxide nanoparticles were stable in solution at room temperature for more than four weeks. Particle size is one of the most important characteristics of nanoparticles.For this reason,dynamic light scattering (DLS) analysis was used. The size distribution of the synthesized nanoparticles was shown in Fig. 2 .As is illustrated in figure, mean size of copper oxide nanoparticlesis about 5 nm.SEM analysis of thecopper oxide nanoparticlesindicated the formation of spherical particles (Fig. 3) .
CONCLUSIONS
In this work, facile biosynthesis of copper oxide nanoparticles has been shown using extract of E.coli. This is an environment friendly method to synthesize copper oxide nanoparticles without involving any toxic chemical and stabilizing agent.Themean size of the nanoparticles was estimated about5 nm by DLS analysis. In addition, nanoparticles were characterized also by UV-Vis spectrophotometer and Scanning Electron Microscopy (SEM).
